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Abstract — Department  of  Veterans  Affairs  (VA)  outpatient 
costs  were  analyzed  for  combat  Veterans  injured  in  Iraq  and 
Afghanistan  from  2001  to  2008.  Patients  had  serious  lower- 
limb  injuries  (n=  170)  or  unilateral  ( n  =  460)  or  bilateral  (n  = 
153)  lower-limb  amputation(s).  Total  costs  over  the  follow-up 
period  (2003  to  2012)  and  annual  costs  were  analyzed.  Unad¬ 
justed  mean  costs  per  year  in  2012  U.S.  dollars  were  $7,200, 
$14,700,  and  $18,700  for  limb  injuries  and  unilateral  and  bilat¬ 
eral  lower-limb  amputation(s),  respectively  (p  <  0.001).  Multi¬ 
variate  modeling  indicated  that  annual  cost  declined  after  the 
first  year  in  the  VA  for  Veterans  with  limb  injuries  (p  <  0.001, 
repeated  measures).  In  contrast,  annual  costs  doubled  after  3-5 
years  with  unilateral  (p  <  0.001)  and  bilateral  amputation(s) 
(p<  0.001).  Among  amputees,  prosthetics  comprised  more 
than  50%  of  outpatient  cost;  unadjusted  mean  cost  per  year  for 
prosthetics  was  7-9  times  higher  in  comparison  with  Veterans 
with  limb  injuries.  Amputation  status  was  associated  with  an 
adjusted  3.12-fold  increase  in  mean  prosthetic  cost  per  year 
(p<  0.001,  general  linear  model).  In  addition,  posttraumatic 
stress  disorder  (PTSD)  was  associated  with  increased  pros¬ 
thetic  cost  by  amputation  status  (p  <  0.001)  and  increased  psy¬ 
chiatric  and  pharmacy  costs  (both  p  <  0.001).  Results  indicate 
relatively  high  and  sustained  outpatient  costs  driven  by  pros¬ 
thetics  following  amputation.  Finally,  PTSD  affected  cost  for 
multiple  domains  of  health,  highlighting  the  importance  of 
accurate  diagnosis,  treatment,  and  support  for  PTSD. 
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Affairs,  Expeditionary  Medical  Encounter  Database,  outpatient 
cost,  pharmacy,  posttraumatic  stress  disorder,  prosthetic,  psy¬ 
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INTRODUCTION 

In  the  past  decade,  many  U.S.  Veterans  have  served 
through  repeated  deployments  in  Iraq  and  Afghanistan. 
Compared  with  previous  wars,  survival  rates  have 
improved  because  of  advancements  in  body  armor  and 
battlefield  medicine.  The  nature  of  these  conflicts  is  also 
somewhat  unique,  characterized  by  blast  injuries  from 
improvised  explosive  devices  [1],  with  high  rates  of  post¬ 
traumatic  stress  disorder  (PTSD),  traumatic  brain  injury 
(TBI),  and  complex  limb  (arm  and  leg)  injury  often  lead¬ 
ing  to  amputation  and/or  reconstruction  [1-12]. 

The  rate  of  limb  injuries  requiring  amputation  among 
military  personnel  in  Iraq  and  Afghanistan  has  remained 
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high,  with  more  than  300  amputations  in  2010  and  2011 
[13].  The  physical  recovery  from  these  injuries  is  espe¬ 
cially  long,  often  requiring  extensive  rehabilitation,  limb- 
reconstruction  surgeries,  orthotics,  or  prosthetics.  Lower- 
limb  amputees  usually  required  approximately  9-15  mo 
of  outpatient  rehabilitation  at  military  facilities  and 
reported  an  average  of  three  prostheses  following  lower- 
limb  amputation  to  accommodate  basic  to  specialized 
activities  (e.g.,  walking  vs  running  prostheses)  [14]. 
Transition  to  civilian  life  can  be  especially  difficult 
because  of  physical  limitations  as  well  as  limited  coping 
skills  resulting  from  TBI,  PTSD,  and/or  substance  abuse 
[4].  PTSD  is  of  particular  interest  because  it  is  known  to 
complicate  rehabilitation  following  combat  injury  [2,11- 
12,15-16].  Moreover,  these  Veterans  have  high  disability 
rates,  with  64  percent  of  personnel  with  limb  injuries 
found  unfit  for  Active  Duty  [17].  Similarly,  Iranian  Vet¬ 
erans  with  lower-limb  amputation(s)  from  the  Iran-Iraq 
war  (1980-1988)  had  high  rates  of  physical  impairment 
and  chronic  pain  more  than  25  yr  after  injury  [18]. 

However,  little  is  known  about  the  long-term  health¬ 
care  costs  for  American  Veterans  with  limb  amputations 
and  serious  limb  injuries  from  the  more  recent  conflicts  in 
Iraq  and  Afghanistan.  In  this  study,  we  used  data  from  the 
Department  of  Veterans  Affairs  (VA)  national  database 
from  2003  to  2012  to  study  outpatient  cost  trends  associ¬ 
ated  with  caring  for  Veterans  with  combat-related  lower- 
limb  amputations  and  limb  injuries.  We  evaluated  the 
effect  of  lower-limb  injury,  amputation(s),  and  PTSD  on 
outpatient  costs,  adjusting  for  other  combat-related 
covariates  such  as  injury  severity  and  number  of  deploy¬ 
ments.  We  focused  on  outpatient  costs  for  specific  catego¬ 
ries:  psychiatry,  pharmacy,  prosthetics,  and  rehabilitation. 


METHODS 
Data  Sources 

This  study  was  approved  by  the  VA  San  Diego 
Research  and  Development  Service;  University  of  Califor¬ 
nia,  San  Diego;  and  Naval  Health  Research  Center  (NHRC) 
Institutional  Review  Boards.  The  study  cohort  was  identi¬ 
fied  from  the  Expeditionary  Medical  Encounter  Database 
(EMED)  maintained  by  the  NHRC  in  San  Diego,  California. 
The  EMED  contains  information  abstracted  from  U.S.  ser- 
vicemembers’  medical  records  completed  by  military  health 
providers  at  forward-deployed  treatment  facilities  in  the 
combat  zone,  nearest  to  the  point  of  injury.  It  is  linked  with 


inpatient  and  outpatient  medical  record  information  and 
tactical,  personnel,  operational,  and  deployment-related 
data  obtained  from  other  U.S.  Department  of  Defense  data¬ 
bases  [19].  Records  from  each  level  of  care  are  reviewed  by 
certified  nurse  coders  at  NHRC  and  assigned  codes  from 
the  International  Classification  of  Diseases-9th  Revision- 
Clinical  Modification  (ICD-9-CM),  Abbreviated  Injury 
Scale  (AIS)  2005  [20-21],  and  Injury  Severity  Score  (ISS) 
coding  systems.  Additional  patient  information  was  pro¬ 
vided  by  the  VA  Informatics  and  Computing  Infrastructure 
and  included  data  from  the  Corporate  Data  Warehouse,  Vital 
Status  file,  and  Decision  Support  System  National  Data 
Extracts  for  fiscal  years  2003  through  2012  [22-23]. 

Study  Sample 

The  initial  study  sample  (n  =  910)  was  identified  from 
EMED  and  included  military  personnel  serving  in  Iraq  or 
Afghanistan  between  2001  and  2008  with  combat-related 
lower-limb  amputation(s)  or  serious  lower-limb  injury 
with  an  AIS  score  >  3  without  amputation  [20-21].  Those 
with  only  digital  or  upper-limb  amputation  were  not  stud¬ 
ied  here.  We  were  able  to  identify  837  (92%)  in  the  VA 
database  ( n  =  73  missing  VA  data,  including  cost  data).  Of 
these,  patients  in  the  VA  for  <1  yr  (n  =  54)  were  also 
excluded,  resulting  in  the  final  cohort  of  Veterans  studied 
here  ( n  =  783),  including  those  with  lower-limb  injury 
( n  =  170),  unilateral  lower-limb  amputation  ( n  =  460),  and 
bilateral  lower-limb  amputations  (n  =  153). 

Amputation  Status  and  Covariates 

Amputation  status  was  analyzed  as  an  ordinal  vari¬ 
able:  (0)  limb  injury,  no  amputation;  (1)  unilateral  lower- 
limb  amputation;  or  (2)  bilateral  lower-limb  amputations. 
Other  variables  from  the  EMED  included  in  the  analysis 
were  age  at  injury  (as  age  was  highly  skewed,  age  was 
dichotomized  by  above  or  below  upper  quartile:  <27  or 
>27  yr),  number  of  deployments  (1,  2,  3,  or  >4),  injury 
mechanism  (blast,  gunshot,  or  other),  and  diagnosis  of 
TBI.  ISS  was  grouped  into  four  categories:  0-9,  10-15, 
16-25,  and  >25.  We  also  coded  Injury  Year  (2001-2005 
vs  2006-2008)  as  a  proxy  for  changes  over  time  between 
2001  and  2008  that  may  have  influenced  outcomes.  For 
example,  operational  tempo  increased  during  the  military 
surge  later  in  the  Iraq  conflict  (-2007).  Also,  this  variable 
helps  control  for  changes  in  recording  or  reporting  bias 
for  certain  diagnoses  because  of  increased  awareness 
(e.g.,  PTSD)  during  the  latter  stages  of  the  Iraq  conflict. 
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In  addition,  the  following  were  extracted  from  the 
VA  databases:  a  diagnosis  of  PTSD  from  the  VA  (at  least 
two  ICD-9-CM  309.81  diagnostic  codes  were  required) 
and  years  within  the  VA  system.  Because  inpatient  hospi¬ 
talization  may  indicate  a  more  complex  patient  group 
requiring  more  outpatient  services,  this  was  also  included 
as  an  exploratory  variable.  As  only  a  minority  of  patients 
had  an  inpatient  stay  ( n  =  288),  hospitalization  was 
dichotomized  (yes/no). 

Cost 

VA  stop  codes  were  used  to  identify  specific  types  of 
services  such  as  primary  care,  psychiatry,  and  pharmacy. 
Stop  codes  were  then  grouped  into  larger  categories  as 
defined  by  the  VA  Health  Economic  Resource  Center 
[24].  For  this  analysis,  we  focused  on  total  outpatient 
costs  and  four  main  cost  categories:  psychiatry,  phar¬ 
macy,  prosthetics,  and  rehabilitation.  It  is  important  to 
note  that  the  prosthetics  category  consisted  of  durable 
medical  equipment  generally,  including  limb  prosthetics, 
orthotics,  and  wheelchairs.  Substance  abuse  treatment 
was  grouped  with  psychiatry.  Though  not  analyzed  sepa¬ 
rately  in  this  study,  remaining  outpatient  services,  includ¬ 
ing  pain  clinic,  ancillary  support  services,  diagnostic 
services,  and  surgery  were  categorized  as  “Other.”  For 
visits  with  a  primary  and  secondary  stop  code,  ICD-9- 
CM  diagnostic  codes  were  reviewed.  The  majority  of 
diagnostic  codes  corresponded  to  the  primary  stop  code. 
Mental  health  services,  however,  were  provided  in  sev¬ 
eral  outpatient  clinic  settings.  Therefore,  secondary  men¬ 
tal  health  stop  codes  were  considered  primary  if  there 
was  an  ICD-9-CM  mental  health  diagnostic  code  (290- 
316)  for  that  visit  (1.3%  of  the  observations).  All  costs 
were  adjusted  to  2012  dollars  using  the  Gross  Domestic 
Product  implicit  price  deflator  [25]. 

Data  Analysis 

Analyses  were  run  in  STATA  version  10.0  (STATA 
Corporation;  College  Station,  Texas)  and  SAS  version 
9.3  (SAS  Institute  Inc;  Cary,  North  Carolina). 

Unadjusted  Cost 

Total  cost  was  tallied  and  divided  by  the  years  of  fol¬ 
low-up  to  estimate  total  cost  per  year  for  each  Veteran; 
these  were  then  averaged  to  estimate  mean  total  cost  per 
person  per  year  by  amputation  group  (limb  injury  or  uni¬ 
lateral  or  bilateral  amputation).  This  was  repeated  for 
each  cost  category  (psychiatry,  pharmacy,  prosthetics, 
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and  rehabilitation).  In  addition,  all  outpatient  costs  and 
costs  for  each  clinic/service  category  were  tallied  for 
each  Veteran  by  year  after  entry  into  the  VA  system  to 
estimate  annual  cost  for  a  specific  year;  these  were  also 
averaged  to  estimate  mean  annual  cost  per  person  for  a 
specified  year  by  amputation  group.  Because  we  were 
interested  in  how  costs  changed  after  entry  into  the  VA, 
the  analysis  was  not  done  by  VA  fiscal  year.  Therefore, 
costs  for  the  first  year  reflect  the  outpatient  costs  for 
patients  in  their  first  year  in  the  VA  system. 

Adjusted  Cost 

Model  Covariates 

Both  years  within  the  VA  and  Injury  Year  were  colin- 
ear.  Because  we  were  primarily  interested  in  service- 
related  risk  factors,  only  Injury  Year  was  included  in  the 
multivariate  analyses.  There  was  also  a  high  correlation 
with  amputation  status  and  mechanism  of  injury  (blast 
injuries  caused  approximately  90%  of  amputations);  there¬ 
fore,  mechanism  of  injury  was  not  included  in  the  final 
modeling.  Thus,  the  following  covariates  were  included  in 
all  models:  amputation  status,  diagnosis  of  PTSD,  diagno¬ 
sis  of  TBI,  age  at  injury,  ISS  (four  categories  as  defined 
previously),  number  of  deployments  (1,  2,  3,  or  >4),  Injury 
Year  (2001-2005  vs  2006-2008),  and  inpatient  VA  hospi¬ 
tal  stay  during  the  follow-up  period  (yes/no). 

Adjusted  Annual  Cost 

Multivariable  regression  models  were  used  to  examine 
how  amputation  status  and  other  combat-related  covariates 
(listed  previously)  contributed  to  outpatient  cost.  Annual 
costs  for  each  Veteran  were  analyzed  as  a  repeated  variable 
from  the  first  through  eighth  years  in  the  VA  using  the  gen¬ 
eralized  estimating  equation  approach  (SAS  GENMOD 
procedure),  with  a  gamma  distribution  and  log-link.  An 
autoregressive  covariance  structure  was  chosen  based  on 
the  lowest  quasi-Akaike  Information  Criterion.  Differ¬ 
ences  in  cost  trajectories  by  amputation  group  were  tested 
by  inclusion  of  an  amputation  status  by  time  interaction 
term  in  the  model.  Models  with  significant  interaction 
terms  (p  <  0.05)  were  stratified  by  amputation  status. 

Adjusted  Total  Cost 

Total  cost  averaged  over  years  of  follow-up  for  each 
Veteran  was  modeled  using  general  linear  models  (GEMs) 
in  STATA  with  a  gamma  distribution  and  log-link.  Separate 
models  were  then  run  for  psychiatry,  pharmacy,  prosthetics, 
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and  rehabilitation  cost  categories.  Interactions  between 
amputation  status  and  significant  parameters  were  tested 
(p<0  .05)  and  models  stratified  by  significant  effect  modi¬ 
fiers  (p  <  0.05). 

For  cost  categories  with  more  than  10  percent  miss¬ 
ing  data,  costs  were  imputed  based  on  regression  models 
using  the  covariates  described  previously.  GLM  models 
were  then  re-run  with  imputed  costs  to  examine  whether 
there  was  any  difference  with  respect  to  the  effect  or  sig¬ 
nificance  level  of  each  covariate. 


RESULTS 

There  was  an  average  of  5.3  yr  of  follow-up  per 
patient.  The  median  age  at  the  time  of  injury  was  24  yr 
(mean  age:  25  yr;  range:  19-49).  The  majority  of  patients 
were  male  (98%),  with  a  similar  number  of  deployments 
among  Veterans  with  lower-limb  injury  and  unilateral  or 
bilateral  lower-limb  amputation(s)  (Table  1).  Amputees 
were  more  likely  to  have  blast-related  injuries  (p  < 
0.001).  Those  with  bilateral  lower-limb  amputations  had 
the  lowest  prevalence  of  PTSD,  the  highest  prevalence  of 
TBI,  the  highest  ISS,  and  were  more  likely  to  be  injured 
during  2006-2008  (p  <  0.001  for  all). 

Missing  Cost  Data 

There  were  73  (8%)  observations  with  missing  VA 
data  (including  cost).  Of  these,  the  majority  of  missing 
observations  were  either  in  the  limb  injury  (n  =  41)  or 


unilateral  lower-limb  amputee  group  (n  =  30).  There 
were  an  additional  60  observations  with  missing  psychia¬ 
try  cost  data,  with  45  observations  (75%)  missing  from 
those  with  unilateral  lower-limb  amputation.  Of  the  113 
missing  pharmacy  cost  records,  85  (75%)  were  also  from 
those  in  the  unilateral  lower-limb  amputation  group.  Of 
the  87  missing  prosthetics  cost  data,  51  (59%)  were  from 
the  limb  injury  group.  Finally,  60  observations  were 
missing  rehabilitation  cost  data,  29  (48%)  of  which  were 
missing  from  among  those  with  limb  injury  and  27  (45%) 
missing  from  among  those  with  unilateral  amputation. 

Unadjusted  Cost 

Unadjusted  mean  annual  cost  per  person  by  year  in 
the  VA  (first  through  eighth  year)  is  shown  in  Figure  1. 
In  addition  to  the  four  cost  categories  (mentioned  previ¬ 
ously),  all  remaining  outpatient  costs  were  included  in 
the  “Other”  category  (Figure  1).  Among  Veterans  with 
lower-limb  injuries,  annual  cost  peaked  in  the  first  year  in 
the  VA  and  declined  thereafter  (Figure  1).  Among  those 
with  lower-limb  amputation(s),  annual  costs  peaked  a 
few  years  after  entry  into  the  VA  and  were  relatively  sus¬ 
tained  over  the  follow-up  period.  Prosthetics  accounted 
for  more  than  50  percent  of  annual  cost  among  those  with 
unilateral  or  bilateral  lower-limb  amputation(s). 

Unadjusted  mean  annual  costs  per  person  with  95  per¬ 
cent  confidence  intervals  [CIs]  from  the  first  through 
eighth  years  are  shown  in  Table  2.  Among  Veterans  with 
lower-limb  injuries,  the  highest  annual  per  person  cost  was 


Table  1. 

Baseline  characteristics. 


Variable 

Nonamputee 
(n  =  170) 

Unilateral  Lower 
{n  -  460) 

Bilateral  Lower 
(n  =  153) 

PTSD,  n(%)* 

105  (62) 

238  (52) 

46  (30) 

TBI,  «(%)* 

53(31) 

157  (34) 

83  (54) 

Age,  Mean  ±  SD 

24.4  ±5.1 

25.8  ±5.6 

25.0  ±5.0 

ISS,  Mean  ±  SD* 

14.5  ±9.0 

15.0  ±9.0 

22.0  ±  11.0 

No.  Deployments,  Mean  (Range) 

2  (1-8) 

1  (1-13) 

1  (1-6) 

Injury  Mechanism,  n(%) 

IED/Blast 

115(68) 

405  (88) 

146  (95) 

Gunshot  Wound 

43  (25) 

22  (5) 

2(1) 

Other 

12(7) 

33  (7) 

5(3) 

Injury  During  Surge,  n(%) 

77  (30) 

219(48) 

46  (83) 

Inpatient  Hospital  Stay,  n(%) 

47  (28) 

103  (22) 

38  (25) 

><0.001. 

IED  =  improvised  explosive  device,  ISS  =  Injury  Severity  Score,  PTSD  =  posttraumatic  stress  disorder,  SD  =  standard  deviation,  TBI 

=  traumatic  brain  injury. 
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ANNUAL  HEALTH  CARE  EXPENDITURES 


•  None  -  -|  l —  Unilateral  — |  \ —  Bilateral  — ] 

Year  after  entry  into  the  VA 

Other  n  Outpatient  Prosthetics  L._  Outpatient  Psychiatry 

Outpatient  Rehabilitation  I  I  Pharmacy 

Figure  1. 

Among  Veterans  with  lower-limb  amputations,  annual  costs 
peaked  2-6  yr  after  entry  into  Department  of  Veterans  Affairs 
(VA)  (p<  0.001  for  both  unilateral  and  bilateral  groups,  repeated 
measures)  and  remained  relatively  sustained  thereafter,  com¬ 
parable  to  first  year  in  VA. 

$7,800  (95%  Cl  =  $6,400-$9,200)  in  the  first  year.  For 
those  with  unilateral  and  bilateral  lower-limb  amputa¬ 
tion^),  the  highest  annual  costs  were  $18,800  (95%  Cl  = 
$14,700-$22,900)  in  the  fourth  year  and  $25,000  (95%  Cl 
=  $19,500-$30,600)  in  the  third  year,  respectively. 


Unadjusted  mean  total  costs  per  person  per  year  are 
shown  in  Figure  2.  Total  cost  significantly  increased  by 
amputation  status  (p  <  0.001)  (Figure  2(e)).  In  compari¬ 
son  with  Veterans  with  lower-limb  injuries,  total  cost  was 
more  than  2  times  higher  for  those  with  lower-limb 
amputation(s).  Cost  for  prosthetics  (including  durable 
medical  equipment  and  orthotics)  was  7-9  times  higher 
among  Veterans  with  lower-limb  amputation(s)  (p  < 
0.001).  Amputation  status  was  not  associated  with  phar¬ 
macy  cost  and  rehabilitation  cost;  amputation  status  was 
significantly  associated  with  decreased  psychiatric  cost 
(p<  0.01). 

Adjusted  Annual  Cost 

Annual  cost  was  then  modeled  as  a  repeated  measure 
over  the  8  yr  of  follow-up,  adjusting  for  PTSD,  TBI,  age, 
number  of  deployments,  ISS,  Injury  Year,  and  hospital¬ 
ization;  changes  from  the  first  year  are  shown  in  Table  3. 
For  those  with  limb  injuries,  costs  declined  in  compari¬ 
son  to  the  first  year  and  were  approximately  50  percent 
less  by  the  fifth  year  (p  <  0.05  for  all  years)  (Table  3). 

For  those  with  unilateral  lower-limb  amputation, 
costs  were  twice  as  high  in  the  fourth  and  fifth  years  ( p  < 
0.001  for  both)  compared  with  the  first  year,  remaining 
40  to  70  percent  higher  in  comparison  thereafter  (p  <  0.01 
for  all  years).  Among  Veterans  with  bilateral  amputa¬ 
tions,  cost  approximately  doubled  in  the  third  and  fourth 
years  (p  <  0.001  for  both)  and  remained  higher  in  the  fifth 
year  (p  <  0.01).  In  the  sixth,  seventh,  and  eighth  years, 
costs  remained  comparable  to  the  first  year.  However,  we 
note  these  results  should  be  interpreted  with  caution 
because  of  declining  sample  sizes  in  the  latter  years. 


Table  2. 

Average  annual  cost  (with  95%  confidence  interval  [Cl])  per  person  in  2012  U.S.  dollars  by  year  in  Department  of  Veterans  Affairs. 

Unilateral  Lower  Amputee  Bilateral  Lower  Amputee  Nonamputee  (AIS  >  3) 


Mean  (Median) 

95%  Cl 

Mean  (Median) 

95%  Cl 

Mean  (Median) 

95%  Cl 

1 

783 

8,600  (4,400) 

7,300-9,900 

10,500  (6,100) 

8,400-12,500 

7,800  (4,500)* 

6,400-9,200 

2 

712 

14,400  (8,100) 

12,400-16,400 

18,700  (8,400) 

14,300-23,100 

6,400  (4,000) 

5,100-7,600 

3 

687 

14,300  (9,400) 

12,500-16,000 

25,000  (14,400) 

19,500-30,600 

7,500  (3,800) 

5,600-9,300 

4 

664 

18,800  (9,200) 

14,700-22,900 

20,700(11,900) 

16,500-24,800 

7,700  (4,000) 

5,400-10,000 

5 

567 

18,700(10,700) 

15,200-22,300 

17,800  (8,400) 

13,700-22,000 

6,500  (3,600) 

4,400-8,500 

6 

430 

15,900  (7,300) 

12,600-19,300 

16,000  (7,600) 

11,000-21,000 

5,000  (2,700) 

3,800-6,700 

7 

276 

13,500  (5,700) 

10,900-16,100 

15,400  (6,500) 

10,100-20,700 

4,200  (2,600)* 

2,900-5,500 

8 

159 

15,500  (6,700) 

11,400-19,600 

13,800  (6,200) 

3,800-23,700 

4,100  (2,500) 

1,800-6,400 

*High  cost  outliers  excluded. 
AIS  =  Abbreviated  Injury  Scale. 
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Figure  2. 

Unadjusted  costs  per  person  averaged  over  follow-up  period  for  those  with  lower-limb  injury  (no  amputation)  and  unilateral  or  bilateral 
lower-limb  amputation(s)  for  (a)  pharmacy,  (b)  prosthetics,  (c)  psychiatry,  (d)  rehabilitation,  and  (e)  total  are  shown  here.  Ln  annual  cost 
is  shown  for  clarity;  average  dollar  costs  are  listed  below.  Total  cost  (e)  increased  by  amputation  status  (p  <  0.01):  $7,200  (95%  confi¬ 
dence  interval  [Cl]  =  $5,800-$8,500),  $14,700  (95%  Cl  =  $1 3,300-$1 6, 1 00),  and  $18,700  (95%  Cl  =  $15,900-$21 ,500)  for  nonampu¬ 
tees  and  unilateral  and  bilateral  lower-limb  amputees,  respectively.  Pharmacy  costs  (a)  did  not  significantly  differ  by  amputation  status: 
$500  (95%  Cl  =  $360-$630),  $470  (95%  Cl  =  $390-$560),  and  $520  (95%  Cl  =  $370-$670)  for  nonamputees  and  unilateral  and  bilat¬ 
eral  lower-limb  amputees,  respectively.  Prosthetics  costs  (b)  increased  by  amputation  status  (p<  0.001):  $1,400  (95%  Cl  =  $77-$2,700), 
$9,700  (95%  Cl  =  $8,400— $1 1 ,000),  and  $12,700  (95%  Cl  =  $1 0,000— $1 5,400)  for  nonamputees  and  unilateral  and  bilateral  lower-limb 
amputees,  respectively.  Psychiatry  costs  (c)  decrease d  by  amputation  status  (p  <  0.01):  $1,200  (95%  Cl  =  $990-$1,400),  $880  (95% 
Cl  =  $750— $1 ,000),  and  $580  (95%  Cl  =  $420-$740)  for  nonamputees  and  unilateral  and  bilateral  lower-limb  amputees,  respectively. 
Rehabilitation  costs  (d)  did  not  significantly  differ  by  amputation  status:  $1,400  (95%  Cl  =  $890-$1 ,900),  $1,100  (95%  Cl  =  $950- 
$1 ,300),  and  $1 ,500  (95%  Cl  =  $1 ,200— $1 ,800)  for  nonamputees  and  unilateral  and  bilateral  lower-limb  amputees,  respectively. 


Aside  from  amputation  status,  PTSD  was  the  strongest 
predictor  of  annual  costs  (p  <  0.001,  results  not  shown)  fol¬ 
lowed  by  a  history  of  hospital  admission  (p  <  0.001,  results 
not  shown)  and  ISS  (p  =  0.003,  results  not  shown). 


Adjusted  Total  Cost 

A  GLM  with  a  gamma  distribution  and  log-link  was 
used  to  estimate  adjusted  effects  of  amputation  status  and 
covariates  on  total  cost  averaged  over  the  years  of 
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Table  3. 

Change  in  annual  cost  from  first  year  in  Department  of  Veterans  Affairs:  exponentiated  regression  coefficients  (generalized  estimating  equation). 


Year 

Unilateral  Amputee 

Bilateral  Amputee 

Nonamputee  AIS  >  3 

n 

Regression 

Coefficient 

n 

Regression 

Coefficient 

n 

Regression 

Coefficient 

1 

460 

Ref 

153 

Ref 

170 

Ref 

2 

419 

* 

1.50 

146 

1.62* 

147 

0.651- 

3 

406 

5k 

1.48 

143 

5k 

2.11 

138 

0.70t 

4 

399 

5k 

2.02 

138 

5k 

1.72 

111 

0.671' 

5 

344 

1.90* 

120 

1.56* 

103 

0.51* 

6 

263 

1.61t 

85 

1.18 

82 

0.48* 

7 

187 

1.39+ 

43 

1.01 

46 

0.471- 

8 

118 

1.70t 

19 

0.87 

22 

0.48* 

><0.001. 

><0.01. 

>  <  0.05. 

AIS  =  Abbreviated  Injury  Scale,  Ref  = 

reference. 

follow-up.  Each  cost  category  (psychiatry,  pharmacy, 
prosthetics,  and  rehabilitation)  was  then  modeled  sepa¬ 
rately.  Exponentiated  P  coefficients  and  95  percent  CIs 
from  the  models  are  shown  in  Table  4.  The  effects  of 
amputation  status  on  cost  stratified  by  significant  effect 
modifiers  are  shown  in  Table  5. 

There  was  an  approximate  72  percent  increase  in 
total  cost  by  amputation  status  (95%  Cl  =  1.51-1.95,  p  < 
0.001)  and  a  62  percent  increase  in  cost  with  PTSD  (95% 
Cl  =  1.39-1.89 9p<  0.001)  (Table  4).  Total  cost  increased 
13  percent  (95%  Cl  =  1.04-1.23,  p  <  0.01)  by  ISS  cate¬ 
gory  and  41  percent  (95%  Cl  =  1.19-1.68,  p  <  0.001) 
with  hospitalization  (Table  4).  However,  there  was  also 
significant  interaction  between  amputation  status  and 
PTSD  (p  =  0.03,  interaction  term).  Effect  of  amputation 
was  1.50  (95%  Cl  =  1.24-2.82)  without  PTSD  compared 
with  2.03  (95%  Cl  =  1.73-2.38,  p  <  0.001)  with  PTSD 
(Table  5).  Less  than  10  percent  of  observations  had  miss¬ 
ing  cost  data;  these  observations  were  excluded. 

Psychiatry  Costs 

As  shown  in  Table  4,  there  was  a  23  percent  decrease 
in  total  psychiatry  costs  by  amputation  status  (p  <  0.01). 
There  was  a  notable  3.42-fold  increase  in  psychiatry 
costs  with  PTSD  (p  <  0.001).  Costs  increased  27  percent 
by  Injury  Year  (p  =  0.03)  and  63  percent  by  hospitaliza¬ 
tion  (p  <  0.001).  There  were  less  than  10  percent  of 
observations  with  missing  psychiatry  cost  data;  modeling 
was  not  repeated  using  imputed  data. 


Pharmacy  Costs 

A  diagnosis  of  PTSD  was  associated  with  a  more 
than  2-fold  increase  in  total  pharmacy  costs  (Table  4  \p< 
0.001).  Pharmacy  costs  also  increased  by  30  percent  with 
increasing  ISS  category  (p  <  0.001).  With  imputed  esti¬ 
mates  for  missing  pharmacy  costs,  the  effect  of  PTSD 
and  ISS  were  attenuated  to  a  14  and  7  percent  increase, 
respectively,  and  hospitalization  was  associated  with  a 
16  percent  increase  in  pharmacy  costs  (data  not  shown). 

Prosthetics  Costs 

Amputation  status  contributed  to  a  3.12-fold  increase 
(p  <  0.001)  and  PTSD  contributed  to  a  57  percent 
increase  (p  <  0.01)  in  total  prosthetics  costs.  However, 
there  was  also  a  strong  interaction  between  amputation 
and  a  diagnosis  of  PTSD  (p  =  0.01).  While  there  was  a 
2.22-fold  increase  in  prosthetics  costs  by  amputation  sta¬ 
tus  without  PTSD,  there  was  a  5.04-fold  increase  by 
amputation  status  with  PTSD  (p  <  0.001  for  both;  Table 
5).  With  imputed  prosthetics  costs,  the  effects  of  amputa¬ 
tion  were  attenuated  to  a  2-fold  increase;  a  similar  inter¬ 
action  with  PTSD  was  observed  (p  =  0.02,  interaction 
term;  results  not  shown). 

Rehabilitation  Costs 

There  was  no  statistically  significant  difference  in 
total  rehabilitation  costs  by  amputation  status.  ISS  cate¬ 
gory,  Injury  Year,  and  history  of  hospitalization  were 
associated  with  an  18  percent  (p  <  0.01),  61  percent  (p  < 
0.001),  and  72  percent  (p  <  0.001)  increase  in  annual 
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rehabilitation  costs,  respectively  (Table  4).  There  were 
less  than  10  percent  of  observations  with  missing  data. 


DISCUSSION 

To  our  knowledge,  this  study  is  one  of  the  first  to 
quantify  long-term  outpatient  costs  at  the  VA  over 
approximately  5  yr  per  patient  among  Veterans  who  had 
serious  limb  injuries  in  the  Iraq  and  Afghanistan  con¬ 
flicts.  We  compared  patients  with  lower-limb  amputa¬ 
tion^)  to  individuals  with  serious  lower-limb  injuries  (no 
amputation).  Among  Veterans  with  lower-limb  amputa¬ 
tion^),  annual  outpatient  costs  were  more  than  2  times 
higher,  peaking  2-5  yr  after  entry  into  the  VA.  More  than 
50  percent  of  outpatient  costs  came  from  prosthetics  (and 
other  durable  medical  equipment),  with  annual  prosthet¬ 
ics  costs  7-9  times  higher  following  amputation  in  com¬ 
parison  with  Veterans  with  limb  injuries. 

Given  ongoing  advances  in  technology,  such  as  the 
use  of  new  materials  and  development  of  neuroprosthet¬ 
ics,  future  costs  for  prosthetics  are  likely  to  accelerate 
[26].  Approximately  50  percent  of  all  limb  prostheses  are 
supplied  by  Government  insurers,  including  Medicaid, 
Medicare,  and  the  VA.  Costs  for  these  devices  vary 
widely,  from  under  $10,000  for  more  basic  walking 
devices  to  more  than  $30,000  for  computer-assisted 
devices  [27]. 

The  present  results  provide  an  important  first  step 
toward  projecting  VA  outpatient  costs,  particularly  pros¬ 
thetics  costs,  for  patients  who  sustained  the  most  serious 
combat-related  limb  injuries  in  Iraq  and  Afghanistan.  To 
fully  understand  the  long-term  costs  associated  with 
state-of-the-art  limb  prosthetics,  more  research  is  needed 
to  document  the  lifespan,  durability,  and  maintenance 
issues  associated  with  these  devices. 

Moreover,  while  amputation  status  was  the  main  driver 
of  prosthetics  costs,  there  was  a  notable  5.04-fold  increase 
in  prosthetics  costs  by  amputation  status  with  a  PTSD  diag¬ 
nosis.  Consistent  with  our  findings,  Veterans  from  the  war 
in  Kosovo  with  transtibial  amputation(s)  and  PTSD  had 
lower  levels  of  functional  rehabilitation  compared  with 
those  without  PTSD  [28],  suggesting  that  recovery  may  be 
slower  (and/or  more  complicated)  for  patients  with  PTSD. 
Nevertheless,  medical  care  and  rehabilitation  may  be  more 
costly  for  these  patients,  requiring  new  or  adjunctive  thera¬ 
peutic  approaches  and  perhaps  additional  training  for  medi¬ 
cal  providers  and  support  staff.  Previous  research  has 


Table  4. 

Change  in  cost  by  amputation  status  and  co variates:  exponentiated 
regression  coefficient  and  95  percent  confidence  intervals  (CIs) 
(general  linear  model  [gamma  distribution  and  log-link]).  Boldface 
indicates  statistical  significance. 


Model  Covariates 

Regression 

Coefficient 

95%  Cl 

Total 

Amputation  Status*^ 

1.72 

1.51-1.95 

PTSD*1' 

1.62 

1.39-1.89 

TBI 

0.96 

0.81-1.14 

Age  >  27  yr 

0.98 

0.83-1.16 

ISS* 

1.13 

1.04-1.23 

Injury  Year 

1.03 

0.87-1.21 

Inpatient  Hospital  Stay 

1.41 

1.19-1.68 

No.  Deployments 

0.94 

0.85-1.04 

Psychiatry 

Amputation  Status^- 

0.77 

0.66-0.90 

PTSD* 

3.42 

2.78-4.22 

TBI 

0.82 

0.66-1.03 

Age  >  27  yr 

0.91 

0.73-1.14 

ISS 

1.09 

0.98-1.21 

Injury  YeaC 

1.27 

1.02-1.57 

Inpatient  Hospital  Stay 

1.63 

1.30-2.06 

No.  Deployments 

1.04 

0.91-1.19 

Pharmacy 

Amputation  Status 

0.96 

0.78-1.20 

PTSD* 

2.16 

1.60-2.92 

TBI 

1.04 

0.76-1.42 

Age  >  27  yr 

1.02 

0.74-1.41 

ISS* 

1.30 

1.11-1.52 

Injury  Year 

1.18 

0.88-1.59 

Inpatient  Hospital  Stay 

2.05 

1.49-2.82 

No.  Deployments 

1.03 

0.84-1.26 

Prosthetic 

Amputation  Status*^ 

3.12 

2.31-4.23 

PTSD^ 

1.57 

1.19-2.06 

TBI 

0.90 

0.67-1.22 

ISS 

0.83 

0.62-1.11 

Age  >  27  yr 

1.20 

0.89-1.62 

Injury  Year 

1.06 

0.91-1.24 

Inpatient  Hospital  Stay 

1.00 

1.00-1.26 

No.  Deployments 

0.95 

0.79-15 

Rehabilitation 

Amputation  Status 

0.99 

0.83-1.18 

PTSD 

1.15 

0.92-1.43 

TBI 

1.17 

0.92-1.49 

Age  >  27  yr 

0.93 

0.73-1.18 

ISS* 

1.18 

1.05-1.33 

Injury  Year 

1.61 

1.28-2.04 

Inpatient  Hospital  Stay 

1.72 

1.34-2.21 

No.  Deployments 

0.97 

0.84-1.13 

Note:  Amputation  Status  =  (0)  none,  (1)  unilateral  lower-limb  amputation,  or 
(2)  bilateral  lower-limb  amputation;  ISS  =  (1)  0-9,  (2)  10-15,  (3)  16-25,  or 
(4)  >25;  Injury  Year  =  injury  during  2001-2005  vs  2006-2008;  and  No.  Deploy¬ 
ments  =  1,  2,  3,  4,  or  >4. 

p<  0.001. 

^Interaction  between  Amputation  Status  and  PTSD,  see  Table  5. 

ip  <o.oi. 

§p  <  0.05. 

ISS  =  Injury  Severity  Score,  No.  =  number,  PTSD  =  posttraumatic  stress  disorder, 
TBI  =  traumatic  brain  injury. 
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Table  5. 

Effect  of  amputation  status  on  change  in  annual  total  and  prosthetic 
cost,  stratified  by  posttraumatic  stress  disorder  (PTSD):  exponentiated 
regression  coefficient  and  95  percent  confidence  intervals  (CIs) 
(general  linear  model). 


Model  Covariates 

Regression 

Coefficient 

95%  Cl 

Total  Cost 

Without  PTSD* 

1.50 

1.24-1.82 

With  PTSD* 

2.03 

1.73-2.38 

Prosthetic  Cost 

Without  PTSD* 

2.22 

1.52-3.22 

With  PTSD* 

5.04 

3.00-8.26 

V<  o.ooi. 

shown  that  utilization  rates  of  general  outpatient  and  inpa¬ 
tient  VA  care  are  almost  doubled  among  Veterans  with  a 
PTSD  diagnosis  compared  with  those  with  no  mental 
health  diagnosis  [29].  While  this  may  partly  account  for 
higher  costs  within  and  outside  of  the  mental  health 
domain,  a  5.04-fold  increase  in  prosthetics  costs  is  not 
likely  to  be  driven  by  utilization  alone.  Whether  Veterans 
with  limb  amputation(s)  and  PTSD  have  increased  use  of 
prosthetics  is  not  known  at  this  time. 

In  this  study,  PTSD  was  also  associated  with  a  3.42- 
and  2.16-fold  increase  in  psychiatry  and  pharmacy  costs, 
respectively.  This  finding  may  be  driven  by  increased  uti¬ 
lization  and/or  comorbid  diagnoses,  such  as  substance 
abuse  or  depression.  In  addition,  multiple  medications  or 
more  costly  (or  newer  classes  of)  medications  may  be 
used  to  manage  the  complex  psychological  symptoms 
experienced  by  patients  with  PTSD. 

Of  note,  we  found  that  Veterans  with  bilateral  lower- 
limb  amputations  had  the  lowest  prevalence  of  PTSD  and 
had  the  lowest  costs  associated  with  psychiatric  care, 
despite  higher  ISS  scores  and  increased  likelihood  of 
injury  during  the  later  years  of  the  conflict  in  Iraq.  Simi¬ 
larly,  Veterans  from  Croatia  without  disabling  injuries 
had  higher  rates  of  PTSD  than  those  with  permanently 
disabling  injuries  [30].  It  is  possible  that  progressive 
postinjury  care  may  reduce  the  likelihood  of  developing 
PTSD.  An  initial  study  found  lower  rates  of  PTSD  in  the 
short  term  among  trauma  Veterans  who  received  mor¬ 
phine  shortly  after  injury  than  patients  who  received  fen- 
tanyl  [31].  However,  recent  analysis  suggested  that  this 
difference  was  not  sustained  over  a  longer  follow-up 
period  [32].  Thus,  other  field  management  practices  such 
as  level  of  sedation  or  perhaps  more  intensive  early  man- 
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agement,  including  psychiatric  treatment  and  psychologi¬ 
cal  support,  may  reduce  the  risk  of  PTSD.  Patients  with 
bilateral  lower-limb  amputations  may  also  have  fewer 
PTSD-related  psychological  symptoms  given  the  chal¬ 
lenge  of  physical  recovery  and  rehabilitation.  A  recent 
cross-sectional  postdeployment  study  of  Veterans  from 
Iraq  found  number  of  deployments  directly  related  to  the 
risk  of  PTSD  [33]. 

Several  other  combat-related  variables  were  also 
associated  with  cost  across  multiple  healthcare  catego¬ 
ries.  Pharmacy  and  rehabilitation  costs  increased  with 
higher  ISS;  rehabilitation  cost  was  also  associated  with 
Injury  Year  (injury  during  later  years  of  the  Iraq  and 
Afghanistan  conflicts).  While  these  observations  make 
intuitive  sense,  future  research  should  clarify  reasons  for 
these  observations.  Hospitalization  was  also  associated 
with  increased  total  cost  and  psychiatry  and  rehabilitation 
costs.  This  may  be  partially  attributed  to  a  marginal  asso¬ 
ciation  between  hospitalization  and  PTSD  (p  =  0.07, 
results  not  shown);  inpatient  admission  is  also  likely 
associated  with  a  more  complex  set  of  patients  (with  or 
without  PTSD),  with  healthcare  utilization  extending  into 
the  outpatient  period.  Finally,  though  TBI  was  not  a  pre¬ 
dictor  of  cost,  it  should  be  noted  that  we  did  not  differen¬ 
tiate  between  mild,  moderate,  or  severe  TBI. 

Previous  modeling  of  imputed  costs  from  survey  data 
of  Veterans  from  Iraq  and  Afghanistan  estimated  5  yr  pros¬ 
thetics  costs  of  more  than  $200,000  following  unilateral 
lower-limb  amputation(s)  [14].  The  present  study  included 
a  larger  sample  and  actual  cost  data,  but  found  lower  over¬ 
all  costs  than  the  previous  survey  study.  These  differences 
in  overall  costs  may  result  from  differences  in  study 
design.  Our  use  of  military  registries  identified  nearly  all 
recent  combat  amputees,  while  results  from  the  previous 
survey  study  may  be  affected  by  sampling  bias  due  to  rela¬ 
tively  high  rates  of  nonresponse  to  surveys.  However,  our 
results  probably  underestimate  the  cost  of  prosthetics  as 
vendors  outside  the  VA  also  provide  services  [34].  At  this 
time,  we  do  not  have  access  to  the  National  Prosthetics 
Patient  Database,  probably  the  most  comprehensive  repos¬ 
itory  for  prosthetics  costs.  Finally,  purchased  care  data 
available  through  the  Corporate  Data  Warehouse  do  not 
completely  reflect  VA-wide  fee-based  care  and  were  not 
included  in  this  analysis.  We  understand  that  this  may  lead 
to  underestimation  of  costs,  particularly  those  pertaining  to 
prosthetics,  rehabilitation,  and  home  care.  However, 
results  of  our  study  are  consistent  with  cost  analysis  from 
the  Lower  Extremity  Assessment  Project  (LEAP),  a  cohort 
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of  601  civilian  adults  with  serious  limb  injuries.  In  the 
LEAP  study,  projected  lifetime  healthcare  cost,  including 
prosthetics,  was  approximately  3  times  higher  among 
those  with  amputation(s)  compared  with  those  with  limb 
reconstruction  [35]. 

The  strength  of  the  present  study  was  that  we  identified 
and  included  92  percent  of  the  original  EMED  amputee 
cohort  within  the  VA  system  and  tracked  their  outpatient 
clinic  utilization  and  costs  for  an  average  of  5.3  yr  of  fol¬ 
low-up.  As  part  of  the  collaborative  effort,  we  were  also 
able  to  use  covariates  specific  to  combat  contained  in  the 
EMED  database  (e.g.,  ISS,  number  of  deployments). 

However,  we  also  note  that  results  are  specific  to  the 
VA  and  may  not  generalize  to  patients  who  did  not  sustain 
combat  injuries  or  patients  with  upper-limb  amputations. 
This  initial  study  is  also  limited  in  scope  because  it 
excluded  additional  outpatient  cost  categories  grouped  as 
“Other”  (e.g.,  primary  care).  Further  analyses  on  inpa¬ 
tient,  surgical,  and  prosthetic  costs  and  utilization  trends 
are  also  required.  In  addition,  differences  between  early 
and  late  amputees  were  not  studied  here  [3],  and  costs  in 
later  years  may  be  skewed  by  high  usage  among  few 
amputees.  We  also  note  that  the  difference  between  trans- 
tibial  and  transfemoral  amputation  may  also  result  in  price 
differentials  and  should  be  considered  in  future  research. 
Our  preliminary  analysis  suggested  that,  for  those  with 
unilateral  lower-limb  amputation,  there  was  no  such  sig¬ 
nificant  difference  in  cost  once  adjusted  for  PTSD  (results 
not  shown).  Unfortunately,  data  on  anatomical  location  of 
amputation  was  not  complete  for  bilateral  amputations  at 
this  time.  Because  we  were  interested  in  understanding 
how  costs  changed  after  entry  into  the  VA  system,  the 
analysis  was  not  done  by  VA  fiscal  year.  In  order  to  be 
classified  with  PTSD,  we  required  a  minimum  of  two 
diagnoses  for  PTSD.  This  selection  criterion  likely 
avoided  misdiagnoses  and  increased  correct  identification 
of  PTSD  cases  included  in  our  study.  However  it  may 
have  resulted  in  a  sample  of  PTSD  patients  with  more 
complicated  treatment  requirements  and  higher  costs. 
Finally,  we  noted  attenuated  results  for  pharmacy  costs 
with  imputed  data.  This  category  also  had  the  most  miss¬ 
ing  data  that  may  be  captured  elsewhere. 


CONCLUSIONS 

Compared  with  Veterans  with  combat-related,  seri¬ 
ous  lower-limb  injuries  without  amputation,  annual  out¬ 


patient  cost  was  more  than  2-fold  higher  among  Veterans 
with  lower-limb  amputation(s).  Annual  prosthetic  cost 
was  7-9  times  higher  among  Veterans  with  lower-limb 
amputation(s)  compared  with  individuals  with  serious 
limb  injury.  While  Veterans  with  lower-limb  injuries  had 
diminishing  costs  after  entry  into  the  VA,  costs  among 
Veterans  with  lower-limb  amputation(s)  doubled  in  the 
first  3-5  yr  and  were  sustained  thereafter  in  comparison 
to  the  first  year.  These  sustained  costs  came  primarily 
from  the  cost  of  prosthetics  and  other  specialized  types  of 
care.  PTSD  was  a  strong  predictor  of  increased  costs  for 
prosthetics,  pharmacy,  and  psychiatric  care.  This  high¬ 
lights  the  impact  of  PTSD  across  multiple  domains  of 
health  and  the  importance  of  adequate  PTSD  diagnosis, 
treatment,  and  support  for  returning  military  personnel. 
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Department  of  Veterans  Affairs  (VA)  outpatient  costs  were  analyzed  for  combat  Veterans  injured  in  Iraq  and  Afghanistan  from  2001  to  2008.  Patients  had 
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(s)  (p  <  0.001).  Among  amputees,  prosthetics  comprised  more  than  50%  of  outpatient  cost;  unadjusted  mean  cost  per  year  for  prosthetics  was  7-9  times  higher 
in  comparison  with  Veterans  with  limb  injuries.  Amputation  status  was  associated  with  an  adjusted  3.12-fold  increase  in  mean  prosthetic  cost  per  year  (p  < 
0.001,  general  linear  model).  In  addition,  posttraumatic  stress  disorder  (PTSD)  was  associated  with  increased  prosthetic  cost  by  amputation  status  (p  <  0.001) 
and  increased  psychiatric  and  pharmacy  costs  (both  p  <  0.001).  Results  indicate  relatively  high  and  sustained  outpatient  costs  driven  by  prosthetics  following 
amputation.  Finally,  PTSD  affected  cost  for  multiple  domains  of  health,  highlighting  the  importance  of  accurate  diagnosis,  treatment,  and  support  for  PTSD. 
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